Chebychyov = L ucas, Fibonacci

in[0):= 2 * ChebyshevT[n, | /2] /1 ”n = CGol denRatio”n + (-Col denRati 0)~-n = LucasL[n]

i
2
1= Sinplify[Table[%, {n, -2, 5}1]

o 24 Tn( )= (=) "+ 4" = L,

1
oufL1)= {True, True, True, True, True, True, True, Gol denRati0® == 11 +

Gol denRat i 05}
2= Full Sinplify[%s[[-1]1]]

outj12]= True

This appears to extend to noninteger n, using Ty, := Cos(n ArcCos). As my tutor Julian noticed,

nsl= Re[#[[111] == #[[2, 2]] &[%2 /. n>n+1/2]

2Re(12 2T 1(—))=¢ 2
n+5 2
7= Full Simplify[Tabl e[%5, {n, -2, 5}]]
ouf7]= {True, True, True, True, True, True, True, True}
We also have
ing:= ChebyshevU[n, | /2] /1 ”n = Fi bonacci [n+1]

i

ourgl= & " Un(;) = Fn41

ne= Sinmplify[Table[%, {n, -2, 5}1]

ouo]= {True, True, True, True, True, True, True, True}

which must be the world's shortest Fibonacci formula.
--Bill and Julian



